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^ Sfl^ ^11^^ ^J-^^. tilolEiofl i:fl^>o^ ACK ullAl^l?} ^-^^^1 ^# itfl . ^fl 

i^^l ^^?>i^. NACK TillAl;^! ^-^^^ >y-7l Sfl^o] 3] 

Tl-Ol ^i2}*>7lL+, ^>7l Sfl^^o] Slufl ^fl^# ^Hf^ ^-?-ofl^, ARQ #^7l^ 

ARQ #-y7l^ 3^17] TJflAl^loj o^«- j^l7l TillXl^loll a-o] W-o!] 

^t]^, ^fl^^ , ARQ, ACK, NACK 
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{Method for retransmitting packet in mobile communication system and 
computer-readable medium recorded program thereof} 

1-^ ARQ ^^7] ^ ^^7]m ^M'^ ^^^o]jz\. 
^ 2^ #5fl^ ARQ «J-^# ^^^7] ^m^o]Tz}. 
^ 3a^ ACK (selective ACK) nflAj^j^ :£Xl^>jz 3^^. 

^ 3b^ ACK (cumulative ACK) Ti11xl7,l# :£Al^l-j7 

^ 3c^ ^^^s ack uiiai^h- :£ai^i-ji ^x^. 

5^ ^ ^^°] ^Ajoiloil iq-^ :*n:fl 
S 6^ ^ i^VTgo^ ^^lo}l7> ^ oitj^^ Aj^tflollAl 7]7-] 

^ 7^ ^ i^VTgo^ ^^1 oil oil ARQ #>y7l°l §^>>y-Efl# A>Bfl u+ojo} 
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:£ 10^ ^ ^^^^ ^ A] oil oil ARQ ^^7]°] ^^^^^ ^^]^ ^ 

:£ 11^ ^ ^^^^ ^Ajo^lofl Tcf^ 3fl^ ^fl^# :i:#:£oli^. 

l^T^O] ^^\^ 7]^^0\ ^ 3 ^O>o^ 

<15> S. i^>Tg^ o]^ ol^-i-^ ^fl 

^11^^ (Automatic Repeat Request; ARQ) ^J"^ ol] ^ o] u^- . 

<17> o]^ SJ-^ , -^^1 Al^tflofl^-]^ oll&l^ 3l4:S}^ ofl^-i ^ 

^ ^^fl^H ARQ ^>JlS^#ol ^ilol-5]j7 oiut. 

<18> ARQ ^ ^^^1-^ ^qi^^l T^crfl ACK NACK TiflAl^l^ ^^^\>\^^. 

7] S># Ttfl^ El-ol Xl^>o^ Jl^^el-O^ ^fl^^^>^ 
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<19> 1^ ARQ #-^7] ^ :£Xl*> #^:£oli:q-. 

<20> ^>yw.^Q)^ tilojE-l PDU (Protocol Data Unit)# ^^^-^ofl ^#^1^. ^^^1 PDU 

^ (11) Hl5il (12)o11 7^^^ SDU(Service Data Unit)^^^El 

slTi^, ARQ T]fl?lu|^ofl Ttl-s]- ^-ysju|. ^7] PDU^ sfl^ til o] t]!- S^^^^ ^ 

^ "-n - 

<2l> A>7l FDU7> ^ ^Sflo] ^2fo11 icl-e^-. ARQ ^-^7] (23)^ ACK NACK 

^ ^i7> ^t]-^ ARQ 5X1 
<22> :^T:fl oIe]^ Aj^t^o^ ^>s. ^fl^^# oj-g-*]- ofl^,^ ^^l-o^ ARQ H 

Tifl Dllxl^l^ ol-g-^l-i:^. A>7l ARQ 311 ^1^1 ^ -g- ^Sflofl ACK 

NACK T]flAl7^l7l- oj-g-sju^. 
<23> A>7l ACK NACK Till A] ^1 oil icl-e]-. ARQ #^7] (13)^ FDU# ^fl^^^j-Tll^ i^l7l 

T]1lAl;^l# ARQ ^^7] (23) oil ^^^>7ll ^ut. 

(10)71- ^>y^ ^11^ oil tijolEi ^#ol ^^^>^ 71^71- H]ol %>:^ 

QoS ^^ m ^?11#^o11 ol-g-^Ml ^1^. 

<25> 2^ #211^ ARQ «J-^# ^^^>^1 :i:#:£oli:^-. 

<26> ^^fV (10)71- >ill^^# ol-S-^l-ol tlloltl# ^#^1-1^, ^^^^ oHl tfl 

^ ARQ HlH^ nllAl^l^A-1 ACK nllxl^l^ ^#?]-t:+. -^^71 ACK nHx]^]^ -^^^ 
(cumulative) ACK nUAl^ji)-, ^ ^ ^ (sel ect i ve) ACK TJllXl^l7l- ^^fl?]-!^. ^>7l ACK Ti]] 
A\7.]S] T^Mllt]- ^^-^ 
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<27> ARQ ^-y^l^ tllolt-i ^^oll ttl-S]- ^^?> ACK DllXl^H- Si >y ^1-^1 i^F , 

^ ^fl^^ #^?]- ^-T-ofl^ tilolH-i Sfl^o] §^>o11 4:^5] ol tilojE-l ^j-^^j 

<28> :^^>, ^#*> ^^^1 ^iy^>f^, ACK T]1lAl^l7l- ^^^7\ ACK TJflAl^l^ 

^^^1 S^>^ ^^^3t>l^. Cllolt-i Sfl^ ACK ii1lAl^l7> ARQ 

ARQ ^>y7l^ ^*>^ tfl^l^l-TlM-, til o] til- ^11^*^>^ ^ol ol-M^ ^ 
Sl-ol^El-olol :^IZ}^1-T3 5ll^ tlloltl Sfl^# ^Pl^l-^ ^ol ul-^^^>ul-. 
<29> #5flofl^-l^^ tilolEl Sfl^ ACK Ti1lAl^l7> 4:€slol ^^-^ofl^H ACK ^llAl^l^ 

^l Sl-ol^El-ol S.01- Hj-^l s.^> ^-^ofl^ ARQ #-^71^ 3^171 ^]X\7] (discard 
message) -1- ^^*}i^(Sl). 
<30> A>7l 3^1 7l nIlAl^Hl i:fl5ll ARQ ^^7]^ 'Q^^\:iL, o]^ ARQ 

^^7]7\ -^^^ ^-?-oll^ ^^?> tilolEl Sfl^oll i:ll5llAl^ >^l7Uiel7> ^^^cq-(S2). 
<3l> 3a Lfl^l :£ 3c^ olEl^^ ^l^t^oll^-1 ARQ i^B.'^ ^Ul ^1 ^ 

Zl-Zl- :£X1^>JZ Sil^. 
<32> 3a^ ACK (selective ACK) TiflAlT^l^ :£Al^>JZ . 

<33> Saoll^l olEl^ -^l^^^olUi MAC Til #011^1 12711 °1 PDU71- ^^^^ 

^#^J1, o]7]M, 4, 7, 8, 12 i^i^ll Al^^ i^Hloll cfl-g-e}^ PDUofl o11sl7> 
^tl-JZ 71-^ fit!-, ololl cflofl^-l ^>y^o^ ARQ ^^7]^ ARQ HlH^ ml^l^l^^H ACK 
MAP# ^#?]-tl-. ^7] ACK MAP^ '1'^, i^M- €sll# '0'^^ 
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ACK MAP ^ ARQ #^7l7> ^^nj-o^ 0 ^^^^ ^]^:^ PDU 

<S4> ^ 3b^ ACK (cumulative ACK) Ti11xl7,l# :£Al^l-j7 oj^JZ} . 

<35> 3aoWM^ ^^o] 4. 7. 8. 12 ^l^fl ^1^:^ cH] cfl-g-^l-^ PDUcHl oW^^7} 

^^3^ ^^o]]^, ARQ ^-^71^ PDU°1 -^1^^ ^Hl^l-^li^> 7l^^> 

ARQ 51] ^l"-^?>tq-. 
<36> TCfS^-Xl , 3bo11vH^ ^1^:^ ^W^ofl ^^>^ PDU7> ^^-g-^^^ 

H]J7, ARQ ^1^^ ^H^oll cfl-g-^l-^ PDU^El IZ^^o]] 

<37> 3c^ ^^^s ack tiiiai;^h- :£ai^i-ji ^x^. 

<38> 3ao11 ack ^111^1^1^ i^7> PDUofl tflofl^-lii!- Afl^# 

# ^*S*>:5-^ a^^o]^!^ ^1-^1 T^^, tilolH-i ^1^^ ACK MAP°^ T]flAl^l7l- ^^]^ 

^^il^ol sii^. :£ 3boii :£Aisi ack biiai^i^ sih^j^ ^i^i^l^ -§-^01 ^jz. 

-^^S^ '«>HM-. Afl^^ sflO): ^> tllOlE-171- ^^il^Ol ^Afl^>l^. 

<39> 3c^ ^#t> ACK T}llAl^lil- ACK ullAl^l^ , ^ 

^^^^ PDU^ -^1^^ ^ 0]^°] ACK Afl^*# ^^^1- 

<40> ?]-^ , ol^^oll^H #5^^ y]-^ ^o] #Sfl ^l^oll olojvH tilojEl-l- ^oll -A. 

S^-o]^ El-ojo] ^IZftl ^1^1 ^1^1 ^^^>Ji. o]o\] ^]7] 
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ACK miAi^i s]o\]^ 51] €-2.^ ^1-^ ^^ol ^^3^ 

<41> ^#*]- S^^OlH E^-olo] ^Zlf^>0^, 3^17] ^^Efl ^ ^ ^ 

<42> it^st^H , ^ ^^^^ #^^1 i^^> ^*3^>^ sfl^ 

<44> i^Tg^ >il^^>^ Qos ^s-^i -g-^t} ^fl^# ^ii-g-^>^ 

<45> Ol2,^f> 7l^^ ^^^1-^1 ^^l-O^, t> -^^^1 ttl-^ Sfl^ ^fl^# 

^J-^^, a) #>y-^^«.E-1 ^^-^oll ^^sl sfl^ofl uflcrfl ACK T3flAl^l7> ^ ^fl 

l^^l ^1^># €^*>^ T^+^l; b) ^fl^## 1^71 Al7>ol ^5Zf^l-^ ^ 

^ ARQ ^>y7l7> 3fl^°1 7fl^^# ^^5^1-^ ^711: c) ARQ ^-^7171- ARQ 
^e] Xl7>ol ^IZf 5^^7-1 ^i^^l-Jl, ^>7l ARQ #^5^ 3]i:fl X] 7>^ ^^^j-^ 
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^l^l^l^ f^^^l ^^^S^ol ^^^1 ^^^1 ^^-^^ H^^lollAH i^l7lt]-ct 

<46> o]7]A\^ -A>7l >^l7l -y-EflollA^ TJt\7]ti\^ ^7] ACK Till^l^l^. Sfl^ol] i:flt> 

ACK nil A] ^15} 1^1 7l TJflAl^loll cfl^V ACK TiflAl^l^ SlJ"?>i^. 

<47> :^^>, i^v^o^ ^^o\] xcf^ sfl^ Afl^# d) 4>7i ^-y-^^ sfl^# 

NACK T]flAl7^l7l- 51 Si ^7^1 ?1-T^^1-JZ, ^7] NACK Ti1lAl7.l7> ^-r-oll^ Sfl 

<48> :^^>. i^v^o^ ^^oii ici-^. ^^^^o] 71^^ Tjfl^^i^, a) ^-y^^^E-i ^ 

^^oll Sfl^ofl cflgfl ACK Ti1lAl;^l7l- 7fl^^# i:fl7l ^1 >F# ^ 

^^>^ ^1^: b) >y-7l 7fl^## i:fl7l AjTVo] ^iz}^>^ ^ °. aRQ ^^7]7} 

^ Afl^## ^1^: c) ARQ %-^7]7\ ARQ #^°1 3] i:fl Xl7>ol ^ZlfSg^ 

^1 ?1-T^5-*>J1, ^^^1 ARQ m^S] ^S] Xl7>^ ^^^1-^ ^7] 3lfl^# 

Hl5ilo1lAH >^l7l ^-^\o^ 3^1 7l ^ol^l-o^ ACK DllXl^H- i:fl7l^l-^ 7]^^ 

^JL, ^7] iSi\7] ^n'>WM^ ^^^^ ^^^^1 5^1 ^1 ^ 

^^^1 ^^^>JZ. ^7] ACK T311A1-^1# ^7] iSi\7] miXl^l^ ol«. 

^1 ^^^S^o] -A>7l >y-7l Hi ill oil AH >^l7l^>^ H^a^o] 

7l^H]cH^ut. 
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NACK T]flAl7^l7l- ^^yslSi^^l ?l-^*>Ji, NACK uHxIt.]?]- ^-r-^ll^ sfl^^ 

^fl^^# ^1^: g) ^^^1 ^^1 (f) o]^, 311^ S]^7> ^-^oil 

^ ^^^1 ^1^1 ^^^^ 1>I S^i- ^ Sii^. 

<50> ol-5floll>|^ ^^?> ^ ^^-^1 ^Ajo^joll Cfl^l-O^ ^ ^^Ol 

€^?>1^. ^ ^^^^ o^^-i ^>^1 ^l^ol*> ^tfl^ ^ ^S.^ o]7]o\]A\ 

^Ajo^lofl fV^Hl^l oj-^tq- 

^1^. ^^ll^H ^no] ^^^] i^^flA^^ ^^tv 

<52> oi;^il ^ ^^lo^joii Tci-^ sfl^ ;^fl^^ «J-^^1 tfl^l-o^ %>JZ^ ^\o] 

<53> ^ 4^ ^^S] ^X] oil 71- n^^S]^ ^tl^^^l ^ch^^# 711^^^^ 

<54> :^t:11 ^^1^ Xl^:^^^ 7l^^^^ ^l-^^l" ^^+^^^1 (100) , ^>7l 7>oi^l- c+m- 

7l7m ^*3^>^ 71^1^(200. 210). ^>7l 71^1^14 TllolH^^loll- 

et-x-t-i (300. 310). oltl^ ^J"# i?]-?]:!^. 

<55> 01 tl^^ Xl^^t^ollAl^ :£ Bofl :£Alsl 7\<^7\ ^^7] (100) 7> fl 71^]^ 

(200)0] ^^>*>^ 71^1^(210)01 ^^V^l-^ ol^-^l-- ^-^o11:£ ^ 
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i^>ni-o^ ^o]7] tiloit-i ^fl^ni-D^, ol^-i-^ ^Hyl:^^ 

y^o] 7>oi^i- i^T^>7l (100) °1 ^1€*1-TJ^, ^^^^1^ o]^oW nq-s]- 

o] IP c^H^^ll^ ^1-^ ^# 
<5e> o^7]M, ytl^ 7l-^^> i^i^^^^l (100) 71^1^(200, 210)-^ ^31]^ 

l^^S]- (Orthogonal Frequency Division Multiple Access; o]t\ 0FDMAS^-J7 

^ ^^^o^^ ^^(multi path)o1lAl i^l^^jel-^ Sllol^ (fading) oil , tfl o] 

<57> IEEE 802. 16e ^^S] oIe^^^ Xj^t^^ ^j-oj^]- t^t^71 (100)^ ^1^1^ 

(200, 2io)A>oioii o^^/^ei-oii ^ c'fl ^j-^o] ^^s]^ 

^JlS]- (Adaptive modulation and coding; AMC) # ^fl-§-*]-l^. 

7^1#:£oli:q-. 

<59> IEEE 802.16e°] ^E-I^JI Aj-^t^o] 71] # 3.^1 §^1 ^1 # (LlO) 5^- 

^fl^^l ^flol (Media Access Control; o]-^\ MAC o] 5^ ^ ^T-) 7ll^(L21, L22 , L23) ^ 

^ ^^^1^. 7^1#(Lio)^ ^ ^ ^^3^\^ ^ 

^>^1^1 S^Jl MAC 7ll#o11xH t+oj^*} ^^f>i^. ZL 
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MAC 711 H^ojHlAl 7ll#(L21), MAC 7ll# 

(L22) , M^]:^ ^tJ- ^1#(L23)# ^ 91^. 

<ei> s-^ ^fi- 711^ (Service Specific Convergence Sublayer) (L23) ^ 

o^^^ol uilojE] #>yoll oic>|>H, Sllol^;^ sllDl y^H^^ll^ (suppression) ^ QoS ^^3^ 

<62> MAC ^1#(L22)^ MAC ^^^o] ^Irii^ ^^^Ir^:, 

1^^^ ^>T^ ^^-2 (Connection) ^ -n"^! , QoS ol] ^f]- 7l^# . 

<63> Hsl-oiH^Ai 711^ (L2i)^ ^>^1 o]^ ^ ia?!-. ^*3^> 

rq-. HS^olHl^l 7ll^(L21)o1lAH ^>^1S1 ol^T^Vo] M^^} "n^^ MACSl 

Tll^C^Xl ^5^)011^-1 

<64> ^ 6^ ^ ^^^^ -^-^loll?!- Si^ ^^tfl Olt-i^ Al^tflollAl 7]^] 

<65> 7\S^^\ ^^7] {SS)°] MAC 7fl#5Zf 7l7^1^(BS)^ MAC 7ll#^ ^ ^ ^ (Connect i on) 

olSt^ °3^^^1^> ^^flt]-i=+. o^^l^H. ^>-g-=]^ (CI) "ojef -g-o^^ 

^ 03^^71171- oj-qe^- ^el^ ^^^7ll# ^T]l^>^ ^^^A^, ^>M-^ #^-T- 
^ HSfl^# ^efl 7>o^^> ^^7] (SS)5} 7l^l^(BS)^ MAC 71] ^ (peer) # 

<66> , (CD-y-oll^-l nil ^1^1^ MAC 7ll 

#^>^ ^^?]- ^o]T^ ^ ^ 3ltStDlE-1 n1lAl^l7> 7l-^Slol H^ll^ 

S}Slo| 711 ## ^#5lJZ, >y-7l ^^^l-o^ MAC 711 #011^-1 ZL ^'^^] 
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(REQ) , -g-i^(RSP) , a-ol (ACK)7l^# -^^J*!"^ i^^J^?} ^1^1 
<e7> ^^S] ^A]c^]oW TEl-s. 2fl^ ^fl^^ Xl^B^oll ^-g- 

^-T-oll^ ^^^1 ACK ^ MAC BllAl^l^ oj-a-^l-o^ ol ^ ^ 

<68> ;c 7 o. ^ 1^1^^ °1 ^Xlo^joll ARQ ^^7] 2] ^^^^^ ^^]^ ^o]o] 

<69> oj^K :£ 7011 ^Ajo^lo] ARQ ^ ^-y^jollxH A>-g-H]^ S^-S^-tiHe-I^ 

<70> ARQ_BSN_MODULUS: ^1^^ ^ tf| -2] 7fl^ 

<vi> ARQ_BLOCK_LIFETIME: ^ 3l ^# ^^-^3^1, ARQ #^7lo11 ufl 5] ^ ARQ #^ 

<V2> ARQ_RETRY_TIMEOUT: ACK^]- 5] t;] #^5^ ^fl^^^ol] T:fl7lSl^ A] >!- 

<73> ol^K 7011 ^Alo^jo^ ARQ ^^7] ^o](>\zL^o\]A\ Zl-Z>o^ 

<V4> Not-sent (STl) : Sfl^o] ^#5]^! Si"^ d] 

<V5> Outstanding (ST2) : Sfl^ ^^^^ ^^^(Afl^^# 

<76> Done (ST3) : ACKl- ^>tfl 

<VV> Waiting-for-retransmission CST4) : NACK n1lAl^l# t|>>| M" ACK nflAj^j^ 

^7] ^ ^51} Xl^j-o] ARQ_RETRY_TIMEOUT# 
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<V8> Discarded (ST5) : 3^7] ^# 4^ ACK# ^7] ^ ^ Ilf Al^^Vo] ARQ_BLOCK_LIFETIME 

<79> oj^K ^>ia-^Mi ^Pi ^^>f^, ^A^A^ ^^nm (sTi) i^^i -y-^ (ST5) 
<8o> ^Ajo^ioiiAi ^^yi^foii^^ ^-^^i^t^^ sfl^o] ^^s^T^, sfl^ 

M-^i^^ ACK Dllxl;^!!- i:fl7l^Ml ^i^. ACK dUx];^!!- ^Al^j-Tfl ARQ # 

<8i> T^sfl NACK T]flAl7^1# zW7] 

(ARQ_RETRY_TIMEOUT)# ^2f^> ^°-ofl^ ^l-Bfl (ST4) ^ ^^^l-o^ ^fl^## ^^^Ml ^ 
i:^-. -y-Efl (ST4)o1lA^ ^fl^^oll ^efl ^^^^^ ^^?> ACK iill^ll^ll- 

^-y^l-Jl ARQ (ST3)^ ^lolt}!^. 

<82> a^-iM-, ^fl^# >y-tfl (ST2) ^fl^# ^>Efl (ST4)o11xH u]^ ^5fl^ 

(ARQ_BLOCK_LIFETIME) o] ^Zlfs]^ ^^-ol]^ ARQ #^7]^ -^-£^(815)^ ^1 ol . 

<83> S. ^^lo^l^ ^l-tfl (ST5)o1lAH^ ^^^> Sfl^oll i:flofl >^l7l -y-Efl^ ^^^>^ 

71 Ttfl^oll ARQ 5^171 Till A] o^^oll >y-^o^ol ACK xjHaI^Ii^F ^>y^>^ ^-r-^l^ 

ARQ_BLOCK_LIFETIME o] 3^,1!}^ ;g ^-ofl^ j^l7l T]1lAl;^loll cfl^V ACKo]^ sfl^oll 
i:fl*> ACK mlAl;^lol;^loil ^y-^o^o] ARQ mlAl;^!^^] ACKi^H ^-y*> ^-r-^ll^ -^^tfl 

(ST3)^ ^ojslji H^fflLfloll :^^ti\jL7\ Sfl^^^ J^l^l^t}. ^#?> til ol t-i Sfl 
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^o] ^^^^^ ^^slt>l ACK# ^1^1 ^5fl Hl^loflxl 1^171 

^-T- s-^ ^^^^ ^oi s.^^o]7^ 

<84> n'^M , ^ "U^^ ^^l^l^l^H^ ^1^1 ^1 ^1^1 Oil T:fl*> -i-^o] ^il>^y ARQ 31 :b 

^# ARQ 5Z]H«-^ ^11-^1^1^ ^^1-^1^ ^ oitq- 

<85> ^ 8^ ^ ^^^^ ^ ^^]c^]oW uq-^ ARQ #-^71°] §^>-y-Efl# :£Al^> ^>Bfl 

<8e> ojeh 8011 ARQ ^-^7] ^ ^^^joll^^ ^ ^ t> 

<87> ARQ_BSN_MODULUS: Ji-^ ^1^^ ^ ^1 ^ ^fl^ 

<88> ARQ_BLOCK_LIFETIME: ^ 3l ^# ^^^3^1, ARQ #^7loll sfl 5] ^ ARQ 

<89> ARQ_RETRY_TIMEOUT: ACK71- #^-51 ^fl^^^oll T:fl 71:^1^ A] 7> 

<90> ARQ_MAX_RETRANSMIT: Afl^#-el ^^tfl 5}^ 

<9i> oj^K :£ soil ^X\^ ARQ ^>y7l >y-Bfl c+ojola^oflAH ^^^1-^ ^1-^^ 

<92> Not-sent (STl) : Sfl^o] t>H]:£ ^^^^1 ^ ^1 

<93> Outstanding (ST2) : Sfl^^ ^#^0] ^'■^(Afl^## 
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<94> Done (ST3) : ACK# 

<95> Waiting-for-re-transmission CST4) : NACK Ti^Al^l^ M" ACK T]flAl^l§ 

«>7l ^ ^l^o] ARQ_RETRY_TIMEOUT# 3l^^ 

<96> Discarded (ST5a) : 3l7] :^ ACKl- i|>7l ^ ^ Ilf Aj^Ho] ARQ_BLOCK_LIFETIME 

# ^2}^ ^>Bfl "Outstanding" ^^tflofl^^ NACK# ^ ^fl^^ Sl^?]- 3] tfl 

<97> ^ 8ofl ^Ajolloll^-]^ #^i^5-o11>H n^-yi^l-^^ ^^ol ^#=1^, ^-g-^SL! 

M-^i^^ ACK Ti1lAl^l# i:fl7l^l-7ll ^TZ\_ ACK Till A] 7^] # ^^^\pW h] 
ARQ ^^7]^ >y-Bfl (ST3)^ ^ol^>i^. 
<98> *>:g . Sfl^ofl cflefl NACK TJflA];^!!- ^ cfl7l ^2}t> 

■^>tfl(ST4)^ ^^^l-o^ Afl^## ^^^Ml ^1^. (ST4)o1lA^ Afl^#o11 

^^fl Sfl^# ^^^^^ ^^?> ACK T]fl>ll^l# ^^^>JZ ARQ 

<99> a&IM-, Afl^^ (ST2) Afl^# 1^711- ^tl- ^l-Bfl (ST4)o1lAH Djs] ^crfl^ 

ARQ_BLOCK_LIFETIME o] ^izfs]^ :g°.o11^ ARQ ^^7]^ (ST5a) ^ ^ o] ^>1^ . ^ 

t>, QoWM ^^]^ ^^l^^l^l^H^ (ST4) oil A^ NACKl- Afl^^# 

(ARQ_MAX_RETRANSMIT) # ^12}^]^ ^^o\]^ (ST5a) ^ ^1 ol ^>^1 . 

<ioo> soil ^^]% ^^lo^l^l^l^ NACK# ^^^^ ^-r-^l^ ARQ_BLOCK_LIFETIME 
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^ (ST5a)ofl ^oj^>o^ ^*3?>1^. , NACK# ^^-tfl 

<ioi> NACK# «>-^ ^-T-^ NACKl- ^^7] ^^^>^ ^1-^^ ^fl^^ S]-^-ofl 

Si^H ^:a.e>7l ^^>oli^. o^l^^ol , o]^ Sfl^^ *>id ^fl^#S]ol lSi\7]^JL 

. f^^-i^ ^fl^^^fH J^l^l^l^^ Sfl^T} 7fl^^ 7lS]7> ^^^>T^Ji # 

S^i^. ^. ARQ_BLOCK_LIFETIME i^H^ Jl^^^M sfl^ A^]^ QoS :^l^?>T^i3 

<io2> Tci-si-AH , 8011 ^^1 oil oil AH ^ ol^-it} -i-^l^# ^^^5^1-^ ^# ^J-^1 

<103> 8011 ^A]^ ^^-]^]o\]M^ ^mST5a)o\]A\^ ^^?> ^^^] ^Pl 

^^^>Sl7l iifl^oll >^l7l ull^l;^! o^^oll -y-^S^o] ARQ 3llH«Jl ^]^]7]^M ACK 

^1-^1^1^^} ^-^^1-^ ^-x-oll^ 4^tfl(ST3)^ ^*^>J1, ^**> S11^# tf|2lo11xH 1^171 7.] 
^ ^^Hl^M-l^ ARQ_BLOCK_LIFETIME ol ^IZ1-^>>|M- NACK# 

^>Bflo11x-l Si 1:11 All^# Sl^^l- ^-T-oll^, ARQ m]7] iillAl^Hl cfl^V ACKol ^ 

^#?]- Jill ^ oil ACK TJllAl^lol^lofl ^>^o^ol ACK ^11^1-^11^!- ^-r-^ll^ 

(ST3)^ ^lolSlJl H^jllLfloll ^^t:\jL7\ sfl^^ ^^l^l^i^. 

<104> itl-Sl-A^ , 8011 ^X\^ ^ ^1 oil oil ^Pl ^l^l^Hl 1:11 1> -§-^ol ^^>^^ ARQ 

3i]:b«ji nil ^1 ^11- #5iiAH o]^:\7]7] n^^] ARQ ^-y?i^ ^^i^i- ?i-^^i- 
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<105> ^ ^^3] ^ tq-^ ^Xjo^loll ARQ #-^71°^ ^^>>y-tfl# ^^]^ i:+ol 

<ioe> 7 ^ 8oii ^xjo^isi- ^ 9^1 ^^1^ ^^l^^l^ oj^l- 

<107> Retry-timeout (ST6) : ACK# ^7]^ Al:?>ol ARQ_RETRY_TIMEOUT# ^ 

<108> NACKed (ST7) : NACK# 

<109> Discarded (ST5b) : 3l7] ACKl- ^7] ^ ^ 3f Aj^Ho] ARQ_BLOCK_LIFETIME 

<iio> gofl ^AjollollAl^ Afl^## ^^^1-^ ^-T- 4>tfl(ST6)il- ^>Bfl(ST7)^ 

<iii> -y-Bfl(ST6)°] ARQ NACK# «>-^ ^-r-^ll^ ^>Bfl (ST7) ^ ^1 ol . 

<112> ^\^. (ST2) , ^>tfl (ST6) ^ ^>Efl (ST7) S.^ ARQ_BLOCK_LIFETIME o] ^ ZZf^P 

(ST5b)^ ^ol?>i:+. 

<113> ^>Efl(ST5b)^ ^o]^ ^°.ofl^, 1^171 Tillxl^loj o^^oll AV^o^o] ARQ H 

^311 A] ^1 ^ AH ACK T3fl A] 7.1 # «>^T^ -y-Efl (ST3) ^ ^ o] ^1-711 SI rq- . 
<114> 10^ ^ TZ}^ ^ A] oil oil ARQ ^^7]^ =-^>-^>Bfl# :£Al^> AVEfl 

<115> lOoll ^X\^ ^^]^]^ 4^Bfl(ST5c)7> ol^>^ ^o] :^2]^T^^ ^^7] ^^-^ 

^ 90]] ^A]^ ^^]^]^ 
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<116> Discarded (ST5c) : ^7] :^ ACK# ^7] ^ ^ Ilf AjTVo] ARQ_BLOCK_LIFETIME 

# ^l^tfl "Outstanding" ^>Hflofl^-l NACK# ^ ^fl^# ^^7\ 3] tfl ^fl 

<117> looll ^X\% ^M<^]oWA^^, ^>Bfl(ST6)^ NACKl- (ST7) ^ ^ 

ol^>JZ. ^>tfl (ST2) , (ST6) ^ ^>tfl (ST7) S.^ ARQ_BLOCK_LIFETIME o] ^ i?}t> ^ 

<118> o]7]A^, (ST2) oil >| ^ , ARQ_BLOCK_LIFETIME o] ^iL|-S]^ ^ if o>u] s^- , ^ 

Bfl (ST2)7l- NACKed ^>Eflofl^-l ^^J^l"^ ^cfl^ ifl ^fl^# S] -^ 

(ARQ_MAX_RETRANSMIT) 7]- ^1^-5]^ ^^o]]^ ^^tflCSTSc)^ ^ tpi^ . 

<119> loofl ^^jolloll^H^ NACKl- ^^^l-o^ ^fl^^# ^^J^l"^ 

(ST2)ofl^ ARQ_BLOCK_LIFETIME o] ^ izf :£] ^1 S^i:^^^!-:^, T2]^ ^©fl^ tfl ^fl^^ 

^>Efl (ST5c) oil ^oi^l-o^ Sfl^ ^*J?>1^ 
. n'^M, NACKl- NACKl- ^^^1 ^-r-^l^ ^1^1 nH-^l;^! ^o] 

<120> NACK# i|>-^ ^-T-^ NACKl- ^-r-l" n^^^>^ ol-^^. ^^tP ^ 

ol S]-^-oll oio^ ^^^oli^. n'^M, ^ lOoll ^Ajoll 

<121> 11^ ^ ^^^^ ^Ajollofl Sfl^ ^fl^# ^d^^# ^^]^ ^^^0]TZ\. 
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<122> #^-^oflX-1 tflolt-i Sfl^^O] (SllO) , -^-^-^oflXl^ tllolt-i Sfl^O] 

^-g-^^^ ^T^]-?]-!^ (S210) . 

<123> «.oflA^ Sfl^o] ARQ ACK Till 

^1^11- ^>i^(S230). ACK ^^^^ crfl^ tiloltl H^jllollAH 

^il^^l-ji tiloiEi sfl^^ ^yl?>i^. 

^1 ^sflSgi^^ NACK T]11Xl^l# 

<125> A>7l NACK BllAl^l^ «>-^ ^-T- ^ ol-MS^-, ^-y-^ollA-l CllolE-1 3fl^# ^#*]- ^ 

i^^l ^l^o] ^^^^ ^7?\7.] ACK NACK TiHAjT^l^ ^ °. ^ 

^^^^ cllolEl n^A^ ^fl^^# ^^e>JZ, ^^t> tllolti Sfl^o] Afl^^# ^*5t> 
i:q-(S120). tilolEi Afl^^ol ^^^13 1^+711(5110)^ ^o^U^ #>y-^ tilolt] 

<126> 1^+711(8130)^ ARQ ^^y]oWM tilolH-i sfl^^ ^ ^1 tfl xl7>ol 

^^SS^^1# ?3-^^>i^. 1^+711 (SI 30) oil tiloltl sfl^ ^sll %>^=1 3ltfl 

^l^>ol ^^tl- ^-T-^1^ ^^^^ ^^ dlolE-l 311^01 7ll-?i## ^*5^>^1 nJl, 

^^^^-T-tl ACK Ti1lAl7^l7> ^^SlSi^7^1# ^ol^Ml =li:+(S150). o]7]A^ ^7] ACK 
^Ml^l^ T^iloltl Sfl^oll tfl*! S-oioiT^j rilojtl j^l7l ^^oll tfl*! a-ojoi 

€-2.^ S^^^ i^^l ARQ 3I1:b«-31 TillAl^l^Al ACK nllxl^p} 
^ Uiloltl jifl^ #^1^1-J1. Hl5llo1lA^ tilolEi >I11^# >^l7lt>l^ (S170) . 
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<127> 1^+711(130)^ tJ-zHl , 1^3:^1 (140) oil ARQ %-^:^]o\]A\ NACK# ^ 

^# ^^tl- ^-T-^l:^ ^^ ^fl^^# ^*3^>^1 ^jl, arq 3i]Hi^-5i 

^l^l^l^^H ACK °] ^y^Ml ^i:+(S150). o]7]M, ACK TillAl^l^ -^->y^ ^ 

^1^1 ^l^l^l o^^^l ^^^^o] tilojtl Sfl^-^ Hl^lloflAH 3^171^1:+ (S170) . 

<128> ACK 71- oj-o. :^ 0.0^1^ ARQ #-^7]^ >^l7l mlA];^!!- 

^>JZ ACK a-ol^> ali^(S160). o] :^^oW^^ ACK Ti1lAl^l7l- :£ii:^>Ta ^1 

^o] tilojE-loll cfl^V ACK ol^l J^l7l T]flAl^lo11 cfl^> ACK €-2. g^o] 

dlojEl Sfl^^ H^iiloll^^ i^l7l=ltq- (S170) . 
<129> itl-St^H , ^^^^ ^Ajofloll Tr}§ i^l7l >y-Bflo1lAl i^-^l ACK ^ ^^^>^ 

^^?> ^^^^ ^e]el-7l Ttfl^oll ^e]7> Tliy^ofl^lJl Jl 

<130> :^^>, ARQ oil A>-g-Sl^ 2]i:fl X] 7> oj-u] ^ NACK o]] xfl^# Jl^^ 

*>o^ J^l7l ^71# :£#*>^1 ttfl^oll QoS ^ ^ Si^D^ , xfl^ 

<131> ^^9] ^ A] oil oil ARQ -^--y7l ^^]^ , 

<132> 12011 ^X\^ ^^^^ ^#*> ARQ ^>y7l°l ^^o\] cfl-g-el-o^ ^^>^>^ ARQ 

^^71^ L+El-yi ^oji^. 
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<133> ARQ #^ol ARQ ^^7]o\] ^^^\^ , ARQ -^^-^71^ ^^Sjol^ ^1 ^ 

^B]7\ ARQ ARQ ^l:^-?-^ i^^uflo]^]^ ^i^fVl^ (S300) . 

<134> ARQ ^^7]^ ACK =1 ^1^^ o]^^ ^fl^^ 

(S330) . 

<135> ARQ #^0] ARQ ^^i^y ARQ ^^7]^ 

Al-ojofl :°->y S}-^ ^>Efl7> #^^>o^ , o]Ti] ACK =1 #^ol NACK ^>tfl^ efl^s] 
oi -i-:S.s]ol, ACK =1 #^0] ^fl^^o] si ^^1*1-1:+. 
<i3e> ^^o] ^#el7llolH^ 1^+711(3372)^ ol^^l-o^, ^oId^I- -^-^ 

. ol ^1^^ i^tf|oll 1^-3-^1-^ ARQ ^l^ltpcq-. 0^71^1 El-olDl7> TJf\7] 

-^1^^, ^^^^ ^fl-^l (ARQ_RX_WIND0W_START)o11 ^ *5 (Advancement) ofl 

7lol^>^l o>^ tfl7l AjTl-o^^ ^^S]^ 5Xl-£l-T]flt1 

(ARQ_RX_PURGE_TIMEOUT) 7]- ^ ^ oii:^ 
<137> ^#S]?flol^s] #^0] oj-y ^ °-oll^ ARQ #^oll ^1^^ 

(BSN)# ACK S^^iJEoll ^7\t\jL, ^7] ARQ 51] ol] 7-^ ^>*>i:+ (S350) . 

<138> 1^+711 (S360) oil A] ^ , ^7] 7.^^-^ ^1^^ ^^7\ 7flAl 

(ARQ_RX_WINDOW_START) ^^7]^ ^^^^ (S360) . 
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<139> oll^^ol^ ^;£°-7l- BSNO] 6-10Z7>^l^ ^-t"^!^ BSN 

<140> T^Vqi: 711 A] *fl^^>^ ^^^1 t1:£-t-^ ^fl^l 

^^ol olDl BSN-51 c^-g- BSN^ (ARQ_RX_HIGHEST_BSN)3f ^>-^ 7>1 # ^^-^ 

(S380) . 

<141> n>qi: ARQ_RX_WINDOW_STARTIJ} ARQ_RX_HIGHEST_BSNol ^o] :^ ^-ofl^^ 

ARQ_RX_WIND0W_START-£1- ARQ_RX_HIGHEST_BSN S.-^ 1 '^ Al^t+(S382). 
<142> T^Vqi:^ ARQ_RX_WIND0W_START5^- ARQ_RX_HIGHEST_BSN :g °-oil^ 

ARQ_RX_WINDOW_START-el ^g^^fz} {S381) . 

<143> ARQ_RX_WINDOW_START ARQ_RX_HIGHEST_BSNol ^g^^ :g ^-ofl^ ^^-2] ^o] 

-^^^l-o^, ARQ T^^7l^ DONE ^ f>i::KS383 , S390) . 

<144> BSN ol ARQ ^^^^ ^fl^l #^ol o>y ^-^oH^^ a> 

7l BSNol ARQ_RX_HIGHEST_BSN ^T^tl"!^ CS370) . 

<145> T^>q>^ A>7] BSfj ol ARQ_RX_HIGHEST_BSN ^ ^-r-^l^ ^^^1 

ARQ_RX_HIGHEST_BSN# ^7}^]^ ^5 ^ (S371) . 
<146> ^S-iM", BSN ol ARQ_RX_HIGHEST_BSN 3^1 ^-t"^!^ ^1 

ACK ^ #^ol -^--ysl ^ol7l ufl^oll tl-711 (S372)^ ol^^l-o^ 4:^ ^1 ^ o]^ DONE ^> 

Bfl^ ^o] (S3gO) . 

<147> ^#*> ^^^^1 ^*fl, ARQ -^--y^l^ ARQ ^^7]^ ^^o]] ACK TillAl^l ^ 
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f>l , ARQ #-y7l ^^7l°1 ARQ -^-y7l# S^l^. 

T^o^ 71^ ?fl^# ol-g-tl ^^^>^ o^^i ^ ^fl^ ^ "U^^ ^s^i^^ 
oil ^t}^ ^o]r\. 

<150> ^#*]- ^ ^^^^ o^^l-T^, ^^^> Clio] El 3fl^Ol 1^]7] ^>Bfl 

7> =1 5^171 TillAl^l^l ^T^-^l-^l UJL, ACK# ^^i!-^^ 

ui5iloiiAi sfl^# 5^l7i^>i3 s^^^! ^s^7i- 71-^ei-ut. i:^i#oi, li:^^ 

1^171 Till Al^l oil cfl*> -i-^o] ^o.S^^:^^, ARQ ^^^^ ^l^l^l^ ^Hiaii:^!- 

<151> :^^>, Sfl^^ J^l7l ^^oll olo^^H, ARQ Slcfl ^l7l-# 

S]oW^ NACK# Sjtfl ^fl^# Sl^# ^^?]- ^-T-oll:^ 3fl^# 3^l7l-y-Efl^ ^ 
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[^^%^ 1] 

^l^^^oii^H^ sfl^ 7^^^ yji^oii SO.o]J<\. 

tfl^l ^1^># ^^^1-^ ^^1: 

b) ^fl^^# ^l^>ol ^^^1-^ ARQ ^-^7171- ^fl^## ^ 

c) ARQ ^-y7l7l- ARQ 2] tfl AjTVo] ^H^M^^l ^^^^i^^l- JZ . ^7] ARQ 

1^171 >y-Bfl^ ^ol^l-o^ ACK T]flAl^l# tfl7l^l-^ 1^^711 # a?]-^l-JZ, 

^oll ^^^>j7^ A>71 ACK ^7] 3^171 Till A] ^1°] 0^:^011 

^>7l >y-7l ^^^S^ ^mo]]A\ i^l7l^>^ ^fl^^ 

2] 

^^71 i^l7l -y-Bflofl^H i:fl7l^l-^ ^7] ACK nflAl^]^, ^>7l Sfl^oll ACK Till A] 

5} 3^17] Till A] ^1 oil cfl^V ACK TillXl^ll- Sfl^ ^J-^ . 

3] 

Ail 2 %>oll oio^^^ 
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f) ^^^^-^t-i Sfl^ ^I3l^>^ NACK Till A] ^171- 

^1 ?1-T^3-*>J1, NACK ^^o]]^ m^AS] Afl^## ^^S*>^ ^^1: 

g) ^^1 (f) ol^. ^fl^^ Sjtfl S]^7> ^5Z}sl ^^o]]^ A>71 >y-Bfl^ 

4] 

ACK DflAl^l^ ARQ ^^^^ v\]X\7]o]T^, ^7] ^7] ACK Tfll^l^l^ ^ 

-yt> ^^t> ^^^^ ^S]^>^ Sfl^ ^fl^^ . 

5] 

1^+711 (d)ollAH, ^7] Afl^# Sjtfl ^il 1 ARQ SJl-e^-Till t] 

(ARQ_MAX_RETRANSMIT) ^ ^ ^j-^ Sfl^ ^fl^# ^d"^ . 

6] 

1^+711 (a)^l>H, ^^^1 ^fl^^# ^il 2 ARQ srl-el^Till (ARQ_RETRY_TIMEOUT) 

7] 

ARQ ^-^71^ ^7] 1^+711 (b) ^ ^^1 (f)l- ^^t> ^1-^^ ^Sl^> 
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8] 

^^^1 (b) T^^lollA] NACK ml A] ^11- ^-y^>^ 1^711 (f) ^fl^^# 

9] 

^Aisi A]^^ 1^171 TfliAi^joii cflcrfl 

b) ^1-71 1^711 a) oIl^H. ^^^^ ^#Sl7ll 

^l?}^ ACK ^o^^ ufT^l: 

c) ^>7l b) oll^^. ^#el7llol:E7> ^1^^3^>^1 ^^^]^ ^7] # 

A]^^ ^Hll- ACK m Sl^Holl ^71-^1- JZ, 4>7l B]^oW ^^^^\^ 

d) ^>7l ^i^>=l ^^171- ^^^^ 7flAl ^^^l ^1 ^ 
^^B]S\ ^i^+^>0^ . ^^^> ^1-71 ^^^S] 7flXl ^1^:±: ^ 

^l^>ol ACK ^ ^1Sl^>^ 1^711; 
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[^^%^ 10] 

e) d) T^^T^lollAl. >y-7l 7^^^ #^0] ^ Hi ^:£-t-^ ^fl ^1 
#^o^ Al^^ i^Hl^ ^-?-o11^. ^>7l 7^^^ Al^^ i^Hl7> o] -^A] 

f) ^7] 7^^^ ^1^^ ^^1^1- olDl -^--y^ ^1^:^ 

# u-l i*]-^>^ ^fl^^ . 

[^^%> 11] 

All 10 %>o11 olo^A] , 

^7] d) 1^711^, ^1-^1 ^1^^^ ^1^:^ ^^1^1- Ol^l 

^1^:±: ^Hl^ ^^^>^1 Ul^^>0^, ^°d^\7] o>-^ ^-?-ofl^ ^>7l o] D] ^ 

^1^:^ M^]^ ^nm ^^ 7\^ 

[^^%> 12] 

B-l7> gl7l 7>^tl- 71^ Ufl^lloll olo^AH; 

a) ^^^^^ti ^^^oll ^^sl sfl^ofl tflefl ACK Ti1lAl^l7> Afl^ 
i^;'! ^1^># 7\^ 
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b) ^7] ^fl^## tfl^l A]y}o] ^iZ}n>^ ^-^ ARQ #^7l7> ^^S] ^fl^# 

c) ARQ ^^7]7\ ARQ #^5] 3] izfl Aj^Vo] ^12}^ ^i^^]- JZ , ^7] ARQ 

H^iJlollxl ifll7l*>^ H^^^ol 71 ^^B\7\ 

%]7] 7}^^ 7]^ T]fl^11. 
[^^%> 13] 

^11 12 %>o11 olo^A] , 

d) ^>7l ^^-^^ n^A^ Afl^# 2]^ S]^# 71^: 

f) ^7] 3zfl^ ^^]^}^ NACK Till A] 7]- ^>ys]oi- 
^1 ?l^iS^>Jl, ^^7] NACK T3llAl^l7> ^>y^ Sfl^^ Afl^^# ^*3^>^ 7]^ ; 

g) 1^5^711 (f) o]:^, ^fl^# ^cfl S]^7> ai^^ ^-^oll^ AV71 -^>tfl^ 
^ol^>^ 7l^# t| H^^^o] 71^^ m^^^7\ %]7] 7\^^ 7]^ 
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